Loss of connexin45 causes a cushion defect in early cardiogenesis.
At around embryonic day 9, the primitive heart of a mouse embryo undergoes spectacular alterations within 24 hours. We created mice harboring an nls-lacZ gene in place of connexin45, which encodes the only known gap junction protein in the primitive heart before embryonic day 9, using the Cre-loxP system. Connexin45-deficient mice died of heart failure at around embryonic day 10. They initiated heart contractions, but conduction block appeared within 24 hours after the first contractions. Their cardiac walls displayed an endocardial cushion defect, while the cardiac jelly was present. These abnormalities were caused by impairment of the epithelial-mesenchymal transformation of the cardiac endothelium. Activation of the cardiac endothelium depended on the presence of the connexin45 gap junctions since signaling through Ca(2+)/calcineurin and NF-ATc1 (originally named NF-ATc) was disrupted in the mutant hearts. These results indicate a requirement for gap junction channels during early cardiogenesis and hence implicate connexin45 in congenital heart diseases. http://www. biologists.com/Development/movies/dev4369.html